Glutamate receptor agonist kainate enhances primary dendrite number and length from immature mouse cortical neurons in vitro.
Glutamate is an important regulator of dendrite development that may inhibit, (during ischemic injury), or facilitate (during early development) dendrite growth. Previous studies have reported mainly on the N-methyl-D-aspartate (NMDA) receptor-mediated dendrite growth-promoting effect of glutamate. In this study, we examined how the non-NMDA receptor agonist kainate influenced dendrite growth. E18 mouse cortical neurons were grown for 3 days in vitro and immunolabeled with anti-microtubule-associated protein 2 (MAP2) and anti-neurofilament (NF-H), to identify dendrites and axons, respectively. Exposure of cortical neurons to kainate increased dendrite growth without affecting neuron survival. This effect was dose-dependent, reversible and blocked by the alpha-amino-3-hydroxy-5-methyl-4-isoxazoleproprionate (AMPA)/kainate receptor antagonist NBQX and the low-affinity kainate receptor antagonist NS-102, but not by the AMPA receptor antagonist CFM-2. In addition, the NMDA receptor antagonist MK-801 had no effect on kainate-induced dendrite growth. Immunolabeling and Western blot analysis of kainate receptors using antibodies against the GluR6 and KA2 subunits, demonstrated that the immature cortical neurons used in this study express kainate receptor proteins. These results suggest that kainate-induced non-NMDA receptor activation promotes dendrite growth, and in particular primary dendrite number and length, from immature cortical neurons in vitro, and that kainate receptors may be directly involved in this process. Furthermore, these data support the possibility that like NMDA receptors, kainate receptor activation may also contribute to early neurite growth from cortical neurons in vitro.